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Mussel Watch Worldwide Literature Survey - 1881

Adriana Y, Cantillo
Coastal Monitoring and Bioeffects Assessment Division
Office of Ocean Resources Conservation and Assessment
National Qcean Service

. ABSTRACT

The NOAA National Status and Trends Program includes the Mussel Waich Project
in which mussels or oysters and sediments are collected from more than 240
sites in U. S. coastal waters. The bivaives and sediments are analyzed for more
than 70 analytes including organic chemicals, selected major and minor
elements, and ancillary parameters. This bibliography is the result of the
oompllatlon of a comprehensive collection of worldwide literature on the use of
marine mussels or oysters as sentinel organisms for the study of coastal
contamination. Information gathered will be used 1o compare results with those of
the NS&T Mussel Watch Project. Five electronic bibliographical databases were
searched and extensive manual searching was done to compile more than 1200
citations. An extensive index of species name, geographical location and analytes
is included.

I INTRODUCTION

One of the principal components of the NOAA National Status and Trends (NS&T) Program
is the Mussel Watch Project in which mussels or oysters and sediments are collected
from more than 240 sites in U. S. coastal waters. The bivalves and sediments are
analyzed for a large suite of organic chemicals, selected major and minor elements, and
ancillary parameters. The more than 70 analyles are listed in Table 1. The Mussel
Watch Project is currently in its 6th year of operation. Descriptions of the program,
sampling sites, and analylical results have been published. Current information on the
NS&T Program can be obtained by writing the National Status and Trends Program.

The purpose of this bibliographic search is to compile a comprehensive collection of
worldwide literature on the use of marine mussels or oysters as sentine! organisms for
the study of coastal contamination. This compilation will be used to compare the resuits
of such studies 1o those of the NS&T Mussel Watch Project.

il DESCRIPTION OF LITERATURE SEARCH

Five electronic bibliographical databases in the DIALOG! system were searched in March
of 1991 (Table 2). They were: BIOSIS PREVIEWS, CA SEARCH, NTIS, OCEANIC
ABSTRACTS and AQUATIC SCIENCE ABSTRACTS. The complete description of these
databases, including the journals and other types of publications abstracted, as well as
time coverage, can be found in the DIALOG *blue sheets” and chapter descriptions. CA
SEARCH is the electronic equivalent of Chemical Abstracts, while AQUATIC SCIENCE
ABSTRACTS is that of Aquatic Science Abstracts, and BIOSIS PREVIEWS is that of

1 DIALOG is available worldwide. In the United States, contact Dialog Information
Services, Inc., 800 334 2564. Qutside the United States, contact Dialog International
Marketing, telex 334499, fax 415 858 7069.



Biological Abstracts. NTIS is prepared by the U. S. Dept. of Commerce and has no
equivalent printed form. In addition, manual searching of Chemical Abstracts was done
covering volumes 1 (1907) through 115 (issue 10) (1991). Major investigators in
the field of marine mussel watch siudies worldwide have been contacted for comments
and suggestions.

The search strategy was designed to select citations mentioning mussels or oysters and
any of the chemicals found in Table 1. The name and Chemical Abstracts Registry
numbers of all the chemicals were used in the search strategy. The search was limited to
citations in Engilish. The major and trace element search was limited to citations
published after 1976 due to the large number of entries found. As the compilation
progressed, however, papers on other environmentally significant chemicals (such as
dioxins), papers and reports in languages other than English, and older citations, were

Tabile 1. Chemicals determined as part of the NOAA National Status and Trends Program

Polycyclic aromatic hydrocarbons Chlorinated pesticides other than

DDT
Biphenyl
Naphthalene Aldrin Dieldrin
1-Methylnaphthalene cis-Chlordane trans-Nonachlor
2-Methylnaphthalene Heptachlor Lindane

2,6-Dimethylnaphthalene Heptachlor epoxide Mirex

Acengphthene Hexachlorobenzene

Acenaphthylene

1,6,7-Trimethylnaphthalene Polychlorinated biphenyls
Fluorene

Phenanthrene PCB-8 PCB-18 PCB-28
1-Methylphenanthrene PCB-44 PCB-52 PCB-66
Anthracene PCB-101 PCB-105 PCB-118
Fiuoranthene PCB-128 PCB-138 PCB-153
Pyrene PCB-17¢ PCB-180 PCB-187
Benz(a)anthracene PCB-195 PCB-206 PCB-209
Chrysene

Benzo[a]pyrene Elements

Benzole]pyrene

Perylene Ag As Cd Cr Cu
Dibenz[a,hJanthracene Hg Ni Pb Sb Se
Benzo[b}fluoranthene Sn Zn o

Benzolk]fluoranthene
Indeno[1,2,3-cd]pyrene

Benzo[g,h,ilperylene

DDT and metabolites

Tributyltin species

Tributyltin  [bis(tri-n-butyltin)oxide]
Dibutyltin (degradation product)

2,4'-DDD 4,4'-DDD Monobutyliin (degradation product)
2,4'-DDE 4,4'-DDE ‘
2,4'-DDT 4,4'-DDT




Table 2. Databases searched

Database Time coverage Producer
AQUATIC SCIENCE ABSTRACTS 1978-1991 Cambridge Scientific Abstracts
BIOSIS PREVIEWS 1969-1991 BIOSIS, Inc.

CASEARCH 1967-1991  American Chemical Society

NTiS 1983-1991  National Technical Information
_ Services

OCEANIC ABSTRACTS 1964-1991 Cambridge Scientific Abstracts

added to the database. Extensive use was made of the Mussel Watch studies literature
compilation of Kidder (1877). Future updates of the search will include non-English
citations and searches of other electronic databases.

. NOAA MUSSEL WATCH BIBLIOGRAPHIC DATABASE

The results of the electronic search were edited for relevancy to the Mussel Watch
concept and entered into the Apple Macintosh version of PRO-CITEZ2, a bibliographic
software system. The database resides at the NOAA National Ocean Service/Office of Ocean
Resources Conservation and Assessment/Coastal Monitoring and Bioeffects Assessment
Division {CMBAD), and will be updated on an ongoing basis.

When available, scientific species name, geographical location of the study, and
chemicals have been added to the citation as index terms. in many instances, the bivalve
species is not availabie either in the abstract or the key words stored in the electronic
database. In such cases, only the generic terms "musse!" or "oyster" are found. The
citation information has been checked against a printed source whenever possible to

correct errors resulting from limitations of the electronic databases,3 and refine index
terms. Organometallic species are listed as families. All the tributyltin compounds, for
example, are indexed under organotins. If a paper covers a specific geographical area,
then the location name, state/province and country were used in the index. For example,
papers on Port Phillip Bay are indexed under the Bay name, Victoria and Australia.
Papers covering large geographical areas such as synthesis papers of French or U. 8.
Mussel Watch Programs, are indexed using only the name of the country.

This compilation contains more than 1200 citations. Printed copies of the citations in
the database are being collected at the Coastal Monitoring and Bioeffects Assessment
Division office in Rockville, MD.

V. RESULTS AND OBSERVATIONS

2 PRO-CITE, Personal Bibliographic Software, Inc., PO Box 4250, Ann Arbor, Ml
48106.

3 BIOSIS, one of the electronic databases covering the field of biology, lists some older
citations in capital letters, omitting the use of italics or underlining for species names,
and adding or omitting words in the titles.



The "classic” Mussel Watch studies of the 1870's in the United States were performed
using the common blue mussel, Mytilus edulis, or the American oyster, Crassostrea
virginica. These species are not available worldwide or indeed U. S.-wide. Therefore,
other sentinnel organisms, including various species of mussels (i.e., Mytilus
galloprovincialis, Mytilus californianus, Modiolus modiolus, Perna viridis, and others),
and oysters (i.e., Crassosirea edulis, Crassostrea gigas, and others) have been used. In
cases where these mussels or oysters were not available, other molluscan species have
been sampled but papers based on such samples have not been included in this
bibliographic database. An exception is the case of the use of Arca zebra (commonly
known as the iurkey wing) in tropical waters since mussels and oysters are not found in
large populations in some of these areas. The species cited in the bibliographic database
are listed in Table 3.

Mussel Watch studies in fre'shwaler bodies, such as those in the Great Lakes {North
America), Lake Balaton (Hungary), and other locations, have not been included in the
bibliographic database.

Complete citation information and citation number are listed in Appendix | in
alphabetical order of the first author. The citation number is listed to the left of the
entry. The subject indices are cross referenced to citation number in Appendix |l.
Citations relevant to Mussel Watch studies but covering species other than mussels or
oysters, and chemicals other than those listed in Table 1 are listed in Appendix Il and
are not included in the indices.
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Knokke
233

Knysna Est.
1088

Korea
538, 578, 777, 1112

Krka Est.
688

Kuwait
29, 245

Kvarner-Rijeka
768

Leceso
616

Lahilion
21

Lake Pontchartrain
134

121

Langesundfjord
5, b4, 142, 527, 607, 706

Lebanon

941, 942

. Lengebaan Lagoon

329

Ligurian Sea
181

Lim Fjorden
378, 522, 616, 617, 871, 868

Limfjord
659, 1035

Liverpool Bay
786, 872

Loch Moidart
782

Loch Torridon
520

Loire Est.
23

Long Island Sound

40, 39, 306, 307, 320, 319, 383,

884, 1034, 1127, 1129

Los Angeles
B77

Losinj
735

Louisiana

134, 310, 349, 400, 404, 405,

853, 904, 805

Lynher Esl.
83, 708

Lye island
162

Maarmorilik
43

Maine



131, 246, 774

Malaysia
952, 953

Malleus meridianus
1084

Manhattan
1103

Manukau Harbor
45, 49, 47, 46, 48, 51, 50, 842,
800, 1104 _
Maranhfio
506

Maryland
1, 2, 240, 267, 268, 310, 1080,
1103

Massachusetts
84, 107, 141, 2898, 290, 281,
418, 663, 745, 845, 966, 1045
Mazatlan
651

Mazatldn Harbor
770, 764

Mediterranean Sea
28, 44, 61, 213, 332, 347, 354,
479, 627, 636, 637, 638, 831,
863, 865, 1039

Medway Est.
1093, 1084

Melanesia
517

Menal St.
103, 105

Mermaid Sound
508

Mersey Est.
5568

Mesocosm

5, 54, 142, 145, 312,

607, 706, 875, 1092

Messina

479

Metals
10,
125,
267,
329,
372,
417,
500,

~-499,
550,
551,
€27,
752,
813,
828,
976,

1051,
1063,

12, 25, 88, 81,

137,
268,
353,
386,
455,
483,
503,
553,
554,
666,
771,
815,
952,

972,
10886,
1064,

1113

Mexico
136,
367,

149,
295,
361,
400,
456,
501,
509,
552,
615,
702,
766,
832,
953,

1042,
10885,
1104,

184,
296,
388,
407,
459,
476,
512,
523,
617,
689,
772,
840,
973,

345, 318, 396,
394, 395, 393,

527, 576,

134,
299,
297,
370,
414,
460,
502,
515,
541,
618,
707,
799,
854,
968,

1039,
1088,
1105,

390,
399,

115,
272,
302,
385,
416,
463,
477,
517,
549,
619,
734,
806,
864,
974,
1050,
1062,
1120,

397,
398,

644, 654, 651, 764,
861, 901, 902, 984

770, 772,

Minamata Bay
1036, 1116

Mispillion Est.
203

Mississippi
416, 415, 417, 618,
1080

619, 620,

Miyazaki Reef
470

Mobile Bay
147, 537

Modiolus articulatus
525

Modiolus barbatus
964



Modiolus capax
394, 397

Modiolus demissus
71, 130, 107, 442, 575, 1045

Modiolus demissus plicatulus
246

Modiolus modiolus

30, 82, 71, 130, 212, 246, 236,
518, 713, 714, 717,

336, 361,
775, 837, 860, 934, 1060

Modiolus neozelanicus
742

Monaco
343, 330

Monterey Bay
655

Moreton Bay
1756

Moreton's Harbor
792

Morgat
233

Muggia Bay
: 301

Mumbles
610

Muros
279

Mussel Watch

65, 66, 168, 172, 221, 292,
346, 347, 370, 371, 372,
403, 424, 425, 456, 459,
653, 648, 634, 649, 650,
679, 716, 729, 732, 734,
753, 731, 727, 728, 754,
818, 821, 841, 879, 878,
936, 935, 972, 973, 974,
1037, 1043, 1034, 1039,
1074, 1063, 1070, 10686,
1067, 1071, 1095

288,
369,
564,
654,
730,
755,
884,
969,
1073,
1072,

123

Mytilus

6, 16, 37, 38, 44, 94, 67, 88,

129,
166,
223,
303,
372,
427,
5186,
588,
672,
733,
794,
851,
827,
985,
1041,

107,
169,
245,
308,
364,
444,
544,
635,
673,
734,
773,
881,

108,
171,
228,
326,
378,
467,
534,
630,
678,
727,
785,
882,

1568,
188,
230,
325,
380,
476,
528,
646,
686,
728,
820,
865, 877,
950, 925, 926, 948,
1037, 1028, 1031, 1
1108, 1107, 1119

160,
194,
272,
328,
381,
494,
551,
665,
743,
746,
845,

Mytella falcata

506

Mytella
644

strigata

afer
77

Mytilus californianus

15, 71, 118, 130, 173, 234,
248, 295, 258, 262, 294,
334, 347, 396, 390, 380,
393, 399, 398, 482, 564,
603, 652, 654, 643, 648,
650, 655, 653, 667, 730,
731, 753, 754, 755, 766,
819, 878, 910, 924, 955,
973, 984, 974, 969, 975,
993, 1060, 1120, 1121, 1
1118, 1124, 1125, 1131

Mytilus coruscus B
483, 538, 939, 1007

Mytilus edulis
5 8, 9, 12, 13, 14, 30, 23,
26, 27, 39, 40, 43, 53, 54,
58, 92, 72, 70, 90, 85, 87,
86, 97, 77, 78, 80, 82, 89,
100, 102, 103, 104, 126,
112, 111, 118, 124, 125,
130, 132, 138, 141, 142,
178, 173, 184, 168, 161,
163, 172, 174, 177, 187,
190, 189, 192, 193, 235,

99,
159,
199r
288,
359,
434,
498,
579,
670,
721,
776,
849,
943,
960,
044,

235,
317,
370,

565,

649,
724,
767,
956,
972,
122,

24,
57,

95,
120,
127,
144,
162,
191,
195,



200, 201, 234, 228, 222, 237, 1054, 1060, 1061, 1073, 1074,

202, 212, 244, 214, 215, 246, 1070, 1092, 1072, 1081, 1084,
2186, 225, 221, 207, 210, 211, 1087, 1089, 1100, 1101, 1102,
226, 227, 231, 232, 233, 239, 1121, 1120, 1131, 1111, 1117,
241, 248, 293, 255, 256, 257, 1136, 1112, 1123, 1132, 1133,
295, 258, 294, 279, 264, 265, 1134

287, 275, 285, 286, 290, 291,

306, 320, 336, 313, 343, 344, "Mytilus edulis aoteahus

324, 345, 318, 311, 319, 312, 113, 212

347, 352, 358, 355, 360, 391,

376, 392, 373, 374, 375, 370, Mytilus edulis chilensis

379, 383; 385, 401, 410, 413, 752, 917

452, 433, 453, 435, 446, 419,

440, 442, 443, 482, 495, 496, Mytilus edulis planulatus

502, 468, 469, 481, 488, 503, 42, 179, 186, 271, 270, 880,
504, 483, 499, 509, 512, 513, 1079

515, 518, 520, 531, 552, 550,

526, 522, 527, 529, 530, 538, Mytilus galloprovincialis

541, 548, 549, 555, 556, 557, 28, 17, 60, 63, 71, 77, 108, 124,
558, 563, 564, 565, 566, 568, 109, 140, 150, 148, 149, 168,
577, 587, 588, 588, 606, 569, 172, 213, 209, 253, 296, 297,
590, 578, 5%1, 592, 593, 613, 299, 300, 301, 302, 304, 333,
571, 607, 594, 595, 615, 581, 323, 327, 330, 331, 332, 363,
596, 587, 599, 600, 601, 602, 365, 366, 386, 447, 451, 479,
604, 605, 611, 614, 616, 617, 480, 514, 546, 547, 519, 538,
623, €26, 643, 629, 645, 652, 540, 586, 612, 625, 627, 628,
631, 632, 639, 634, 648, 649, 636, 637, 657, 658, 638, 634,
656, 653, 664, 666, 667, 668, 660, 683, 693, 687, 694, 688,
669, 671, 709, 706, 699, 684, 695, 696, 722, 723, 726, 735,
685, 692, 712, 680, 713, 707, 768, 780, 784, 831, 823, 824,
681, 687, 697, 691, 689, 698, 854, 863, 883, 913, 920, 919,
700, 702, 708, 710, 714, 715, 968, 977, 9%0, 1035, 1043,
716, 717, 718, 730, 749, 752, 1040, 1018, 1039, 1051, 1063,
725, 731, 739, 742, 745, 753, 1064

754, 755, 758, 774, 777, 792,

769, 786, 790, 791, 783, 799, Mytilus magellanicus

803, 804, 805, 806, 808, 812, 711

844, 828, 826, 822, 846, 833,

825, 835, 832, 834, 838, 839, Mytilus minimus

850, 856, 891, 859, 879, 878, 4

869, 896, 8983, 894, 872, 890,

867, 868, 870, 871, 885, 886, Mytilus obscurus

887, 888, 884, 892, 895, 897, 176, 1060

898, 812, 914, 949, 831, 930,

946, 951, 932, 921, 922, 934, Mytilus platensis

938, 940, 944, 954, 957, 961, 362

962, 963, 965, 966, 981, 972,

8982, 999, 983, 9869, 970, 975, Mytilus smaradignus

876, 988, 980, 987, 977, 971, 455

978, 979, 989, 994, 995, 997,

998, 1002, 1004, 1007, 1012, Mytilus striagata

1013, 1016, 1028, 1027, 1017, 770
1018, 1019, 1033, 1032, {042, .
1046, 1049, 1050, 1052, 1053,

124



Mytilus trossulus
539

Mytilus viridis
~ 81, 250, 466, 918, 953

Nantucket Sound
141, 966

Naples
940

Narbonne
171

Narraganseit Bay
844

Netherlands
92, 226, 228, 260, 401, 431,
453, 443, 532, 529, 615, 781,
850, 1012, 1031, 1061, 1134

New Bedford Harbor
289, 418, 845

New Brunswick .
163, 468, 914, 962, 1042, 1132

New Jersey
524

New London
40

New South Wales
64, 465

New York
306, 307, 320, 319, 494, B84,
1034, 1103

New York Bight
531, 530

New Zealand
45, 49, 47, 51, 46, 48, 50, 52,
114, 113, 212, 341, 389, 515,
521, 523, 674, 742, 740, 741,
747, 842, 900, 1010, 1104,
1105

Newfoundiand
593, bas, 792

125

Newport Est.
1109, 1110

Ni
15, 49, 39, 46, 52, 60, 71, 63,

72, 78, 85, 102, 103, 104, 105,
128, 113, 106, 124, 140, 148,
163, 189, 220, 298, 300, 301,
303, 306, 307, 309, 333, 332,
347, 352, 375, 362, 373, 412,
437, 448, 458, 490, 491, 489,
513, 525, 534, 555, 538, 539,
563, 565, 620, 628, 656, 712,
731, 730, 755, 758, 760, 764,
770, 788, 787, 789, 841, 843,
816, 888, B84, 941, 914, 920,
934, 940, 942, 964, 879, 1001,
994, 995, 986, 997, 1010, 1043,
1034, 1060, 1061, 1087, 1088,
1089, 1122, 1117, 1123

Nigeria
763

Nissum Broad
522, 616, 871

Nivelle
169, 170

Nobeoka Bay
471

Nortfolk
135

North Carolina
a8, 1109, 1110

North lIsland
50, 842, 800

North Riv. Esti.
1109, 1110

.North Sea

97, 229, 230, 512, 513, 860,
926, 976, 1012, 1031, 1097

North Wales
108



Northern ireland
89, 352, 631

Northern Territory
789, 788

Northland
521

Northﬁmberland
446, 850

Norway
5, 53, 54, 82, 142, 443,
500, 503, 502, 504, 499,
527, 528, 555, 548, 613,
607, 639, 970, 1134

501,
505,
614,

Nova Scotia
518, 664

Noya
279

NS&T
88, 335, 564, 565, 679, 730,
731, 753, 754, 755, 840, 841,
884, 935, 936, 969, 1037, 1032,
1033, 1034, 1073, 1068, 1069,
1074, 1070, 1072, 1066, 1067,
1071

Nuevo Gulf
g2

Qahu
10089

Ocean Springs
416, 415

Oléron Isl.
21

Oman
128

Onrust
466

Onsan
777

126

Oosterschelde

453
Opera Inlet
521
Oregon
317, 563, 6987, 699, 700
Oresund
8§12
Organics
88, 125, 241, 272, 360, 552,
551, 649, 650, 878, 898, 993,
1039, 1074

Organochlorines
89, 200, 199, 433, 434, 745,
795, 809, 813, 814, 918, 1012

Organoleads
321

Organomercuries
244, 204, 331,
791, 1019

536, 723, 790,

Organosulfurs
724

Organotins
18, 19, 20, 22,
91, 122, 153,
242, 243, 239,
219, 238, 261,
354, 387, 402,
428, 430, 438,
507, 511, 543,
566, 567, 568,
581, 675, 6786,
757, 773, 774,
825, 849, 866, 883, 889, 911,
912, 923, 946, 965, 980, 975,
1613, 1014, 1015, 1030, 1038,
1037, 1047, 1048, 1075, 1069,
1076, 1073, 1070, 1072, 1077,
1071, 1078, 1098, 1136

21, 59, 64, 67,
154, 162, 185,
217, 208, 218,
321, 314, 315,
408, 408, 429,
439, 457, 492,
521, 531, 560,
570, 574, 573,
690, 691, 692,
782, 783, 827,

Ostrea angasi
186, 285,
1025

857, 1002, 1024,



Ostrea angulata
160

Ostrea circumpicta
471

Ostrea edulis
76, 71, 83, 103, 105, 122,
183, 154, 180, 182, 212,
252, 283, 338, 357, 432,
502, 486, 500, 505, 533,
613, 571, 580, 610, 629,
660, 687, 704, 713, 714,
720, 723, 740, 761, 768,
786, B37, B3B8, 879, 873,
875, B7¢, B67, 945, 965,
1013, 1015, 1060, 1076,
1088, 1114

Ostrea equestris
294

Ostrea gigas
420, 421,
714

422, 423, 474,

Ostrea heffordi
521

Ostrea lurida

136,
213,
501,
5§32,
634,
718,
781,
874,
878,

1077,

471,

130,

Ostrea
341,

Ostrea
458,

Ostrea
730,

701, 720, 744, 937, 1060

lutaria
742, 740

pliculata
460

sandvicensis
731, 753. 754, 755

Ostrea sinuata
71, 113, 114, 212

Ostrea spinosa
471

Oysters

11, 36, 19, 22, 86, 69, 78,

131,
169,
261,
315,
367,

133,
194,
272,
348,
404,

146,
197,
288,
387,
405,

147,
198,
294,
3889,
408,

164,
242,
342,
356,
411,

101,
160,
208,
314,
388,
429,

127

449,
444,
494,
559,
609,
670,
724,
794,
847,
903,
933,
1009,
1059,
1104,

436,
457,
497,
583,
618,
672,
734,
762,

454,
485,
498,
584,
619,
678,
727,
787,
848, 858, 881, 882,
905, 909, 928, 929,
943, 985, 991, 992,
1011, 1036, 1026,
1090, 1065, 1089,
1116

455,
476,
507,
585,
635,
728,
738,
801,

418,
472,
535,
573,
642,
750,
747,
827,

Pacific Coast
88

Pakistan
10, 259

Palos Verdes
1121

Parana
36

Pascagoula
417

Passaic Est.
906

Patagonia
362

Patti
479

Patuxent Est.
2, 815

441,
473,
523,
576,
651,
733,
757,
820,
866,
950,

1037,

1055,

1103,

Pb

4, 5, 15, 23, 24, 45, 26, 27, 41,
43, 50, 52, 54, 55, 60, 72, 71,
€3, 83, 85, 97, 102, 103, 104,
105, 113, 106, 114, 128, 116,
124, 139, 140, 142, 166, 167,
165, 159, 168, 155, 156, 157,
163, 172, 186, 191, 195, 201,
221, 223, 298, 270, 300, 301,
303, 304, 307, 309, 310, 333,
332, 347, 352, 377, 362, 375,
382, 373, 365, 366, 447, 412,



413,
461,
489,
525,
606,
620,
652,
680,
742,
787,
764,
8086,
835,
860,
902,
820,
957,
879,
985,
1005,
1043,
1060,
1081,
1135,

421,
467,
497,
830,
578,
622,
655,
713,
753,
758,
770,
826,
834,
888,
941,
916,
961,
970,
996,
1006,
1027,
1061, 1084, 1087, 1073,
1089, 1084, 1098, 1101,
1122, 1117, 1112, 1129

415,
482,
499,
538,
579,
624,
659,
682,
730,
759,
789,
812,
837,
880,
914,
940,
964,
997,
1001,
1028,
1020,

437,
491:
506,
538,
572,
628,
677,
714,
739,
760,
803,
816,
838,
882,
930,
842,
981, 998,
971, 987,
1002,
1033,
1032,

448,
493,
534,
607,
595,
656,
691,
718,
741,
768,
804,
817,
843,
882,
948,
934,

458,
490,
537,
565,
603,
645,
692,
731,
755,
788,
841,
833,
853,
884,
931,
955,
983,

1004,
1045,
1034,

Pearl Harbor
387, 429, 428, 430 -

Penang Isl.
953

Pennsylvania
1103

Pensacola Bay
269

Perna canaliculus
742, 741, 1010

Perna indléa
56

Perna perna
128, 143, 684, B64, 1086

Perna virldis
7. 116, 125, 155, 156, 157, 258,
458, 458, 460, 461, 463, 510,
553, 554, 542, 682, 703, 798,
809, 816, 817, 855, 852, 1006,
1008

984,

128

Perth
14
Peru
711
Pesticides
61, 132, 168, 419, 463, 561,
605, 609, 640, 651, 763, 780,
823, 855, 887, 986
Petit Rocher
163
Phenols
45, 561
Philadelphia
1103
Phuket
117
Pinctada carchariarium
666
Pinctada fucata martensii
478
Pinctada margaratifera
29, 525
Pinctada vulgans
853
Piymouth
709, 781
Pointe Metis
1889
Poland
569, 994
Polychlorinated biphenyl con-

geners
45, 13, 28, 38, 39, 40, 51, 50,
54, 58, 62, 70, 61, 93, 94, 71,
80, 89, 120, 128, 132, 138, 141,
142, 151, 181, 152, 168, 1689,
170, 172, 228, 225, 209, 228,
230, 231, 248, 253, 254, 260,
290, 266, 289, 289, 294, 295,
306, 307, 308, 309, 322, 335,




347, 351, 358, 378, 378, 397, Port Erin

388, 383, 393, 398, 431, 445, 236
452, 453, 426, 418, 442, 443,
463, 496, 479, 510, 519, 527, Port Phillip Bay
529, 524, 607, 564, 608, 640, 179, 464, 803, 804, 957, 999,
651, 636, 637, 638, 639, 642, 998, 1004, 1003, 1005, 1079
634, 655, 652, 667, 702, 691,
687, 707, 682, 710, 712, 713, Port Pirle
714, 715, 716, 718, 724, 730, 1084
731, 727, 745, 735, 778, 763,
765, 785, 846, B45, 844, 823, Port Valdez
824, 836, 850, B55, 858, 872, 938
881, 879, 877, B88, 884, 901,
906, 920, 919, 924, 935, 939, Port-Cartler
963, 990, 969, 987, 1007, 1008, 189
1011, 1031, 1043, 1032, 1033,
1034, 1052, 1054, 1073, 1083, Porto Megarese
1065, 1098, 1134, 1121, 1117, 150
1120, 1124, 1118, 1119, 1125,
1133 Porto Novo
545
Polynuclear aromatic hydro-
carbons Portofino
8, 32, 31, 33, 34, 16, 37, 51, 92, 140
68, 82, 99, 129, 120, 112, 168,
177, 172, 182, 255, 256, 257, Portopalo
258, 269, 287, 289, 291, 328, 479
325, 347, 411, 458, 460, 495,
487, 480, 508, 518, 548, 561, Portugal
564, 590, 576, 641, 664, 669, 35, 180, 152, 309, 443, 639,
706, 708, 709, 695, 698, 699, 681, 781, 849, 971, 1043, 1056,
700, 719, 748, 749, 750, 731, 1057, 1058, 1059
727, 730, 753, 755, 776, 769, '
775, 829, 828, 844, 830, 822, Potomac Est.
B46, 851, 884, B8B1, 865, 873, 1
874, 875, 876, 951, 924, 945,
959, 966, 1044, 1032, 1033, Prince Edward Isl.
1034, 1073, 1068, 1102 962
Ponteau Princess Harbor
363 997
Pontevedra Priolo
279, 1029 148
Poole Harbor Puck Bay
102, 103, 1023 994
Pori Puerto Rico
826 862
Port de Minimes Puget Sound
21 173, 623, 710

129



Punta Banda Est.

345, 318 Saccostrea echinata
788, 787
Queensland
175 Saccostrea glomeraia

116, 811, 1105
Rade de Brest

1111 ‘Saccostrea iridescens
771
Raritan Bay
963 Saccrostrea glomerata
' 521
Ras Beirut
942, 941 Sado Est.
152, 308, 849, 1056, 1057,
Restigouche Est. : 1058
468

Sagoneseki Inlet
Restronguet Creek 470
103, 105, 122, 526, 557
Saldanha Bay

Rhine 329
228
Sampling
Rhode Island 943
844
oo San Antonio Bay
Rijeka. Bay 786 -
540, 547, 735
San Diego Bay
Rio de Janeiro 581, 825, 1121, 1119
864
San Francisco Bay
Riviere-la-Madeleine 235, 234, 462, 605, 652, 758,
189 819, 877, 955
Rome San Jose Gulf
232 362
Ronne Séo Luls Island
378 ' 506
Rungsted Marina Séo Paulo
1136 36
S. Eufemia Saronikos Gulf
479 - 385, 919, 920, 1063, 1064
Saccostrea commercialis Saudafjorden
64, 923, 1060, 1082, 1083 82
Saccostrea cucullata Sb
116, 117, 167, 508, 622, 789, 35, 77, 451, 540, 571, 730, 731,
788, 787, 996, 1001, 1091 755, 826, 884, 1034, 1048

130



-

" Scandinavia

805

Scheldt
230

Scheldt Est.
226, 431, 615, 1049

Scotland
14, 59, 184, 200, 189, 222, 221,
223, 217, 445, 520, 689, 782,
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